
The grip type is another form of sudden onset and one

which presents features of peculiar interest and gravity
as regards the diagnosis. Let me cite a case. Eight
years ago I was called to see a young man, 26 years of
age, who for four days presented the group of symp-
toms: fever, general pain and aching, injection of the
eyes and throat, bronchitis, etc., so characteristic of the
catarrhal type of grip. The termination of the attack
was as abrupt as its onset, and he immediately went off
to a suburban club to recuperate. When I saw him be-
fore he left he was absolutely well. I was called to see
him six days after and found him suffering from a

fully developed attack of typhoid fever, to which he suc-
cumbed from perforation.
For a long time this case caused me much concern, for

I was never sure whether I had not been guilty of an
error in diagnosis in falsely considering his first attack
to have been one of grip. Indeed, at a discussion on

typhoid fever at the Metropolitan Medical Society five
years ago, I referred to this patient and also called at-
tention to the diagnostic difficulties offered by this class
of cases, the exact relations of which I could not then
understand. It was with no small amount of comfort
that I read the last paper written by the late distin-
guished Parisian clinician, Potain.6

Potain discusses the occurrence of typhoid fever Ll
direct succession to influenza and reports six cases of this
character. In all these cases there was an abrupt onset
characteristic of influenza, and they ran the course of
influenza for a variable period. Then doubtful signs of
tvrjhoid fever developed, and the typical course of ty-
phoid fever ensued with positive Widal reaction. Potain
lays stress on the fact that the roseola appeared only
after the eleventh to the thirty-first day had elapsed,
and therefore infers that there could be no doubt of the
existence of a preceding influenzal affection in these
cases. His cases ran a mild course.
In the discussion of his paper7 similar cases were re-

ported. Le Gendre reported two cases of the same kind,
one of them having been a physician who had been
studying the pathologic anatomy of typhoid fever, and
the other was a nurse who had been attending a case of
typhoid fever. Widal, Vincent, Eendu and others pre-
sented similar observations. Wormser also calls atten-
tion to theses published by Millée8 and Sabathier,9 in
whicli the sudden onset of typhoid presented phenomena
which absolutely recalled the grip. Vernon10 has also
discussed the clinical association of grip and typhoid
fever. The general consensus of French opinion is that
the antecedent attack of grip has predisposed to the ty-
phoid affection. With this view I am not absolutely in
accord, since the subject can not be considered settled
until further opportunity has been given to study the
Widal reaction in the earlier attaeks, nor should we lose
sight of the fact that there are undoubted cases of
tv'ihoid fever, the onset of which is exactly the same as
influenza.

The differential diagnosis of these two conditions,
an influenza and some forms of early typhoid fever with
abrupt onset with marked catarrhal symptoms and gen-
eral muscular pains, is by no means easy. Some of the
important characteristic diagnostic symptoms of typhoid
may usher in an influenza. Thus in no other disease

6. "Grippe et fi\l=e'\vre typhoide intercurrente," Gaz. des h\l=o^\p.,
April, 1900.

7. Gaz. des h\l=o^\p.,June 8, 1900.
8. "Etude de la fi\l=e`\vretyphoide \l=a`\d\l=e'\butgrippal," Th\l=e`\sede Paris,

1884.
9. Th\l=e`\sede Paris, 1899.
10. Arch. Med. et Phar. Mil. Paris, 1899, vol. xxxiv, pp. 369-387.

(except typhoid fever) is bradycardia so common as in
grip. Furthermore, a moderate enlargement of the
spleen is quite frequent in grip. Intestinal symptoms
may also be present, while the general symptoms may
be absolutely identical. The progress of the case, the
roseola, the Widal reaction, etc., alone enable us to dif-
ferentiate these cases.
How can these cases of sudden onset be explained ? One

explanation is that already given, viz., that the typhoid
bacilli have developed silently in the organism and with-
out presenting any marked clinical features until the
disease was well developed. The early development of
the Widal reaction, which has already been referred to,
would seem to corroborate this view. In many cases,
however, this explanation will not hold, and the explana-tion of the sudden onset must rather be found in the
rapid development of the organism within the body. As
an example of this I might mention the case of a physi-
cian in this city, who, while working with typhoid cul-
tures, accidentally swallowed some of the bouillon mix-
ture. Seven days after he was suddenly taken ill with
high fever, marked prostration and diarrhea. Within
two days a complete picture of typhoid was fully devel-
oped.
The rapid growth of the typhoid bacillus is favored

either by a pre-existing infection, such as grip, tubercu-
losis, malaria, etc., which has debilitated the patient, or
by other causes which have enfeebled the patient and
lessened his power of resistance, and thus favored the
rapid growth of the organism. I refer to the effects of
severe physical exercise, as in soldiers or athletes, and
the effect of severe mental strain, etc., since in many of
these patients physical or mental strain has preceded an
attack of typhoid fever. The future must alone decide
which of these explanations is correct. Probably both
are of importance.

Be the explanation what it may, the clinical fact re-
mains that in about 10 per cent, of the cases of typhoid
fever an abrupt onset is possible, the clinical manifesta-
tions of which are so varied and so uncharacteristic of
the classic tynhoid fever of gradual onset, that in any
case of severe acute illness of sudden onset in which
there is a disproportion between the severity of the
symptoms of infection and the clinical findings, a prop-erly applied test for the Widal reaction should never
be omitted. The fact that, the Widal reaction develops
so early in the cases of typhoid fever with abrupt onset
lends particular value to this test in these cases.

A CRITICAL STUDY OF THE VARIOUS METH-
ODS EMPLOYED FOR ENUMERATING

BLOOD PLATELETS.
JOSEPH H. PRATT, M.D.

BOSTON.

The two chief characteristics of the blood platelets
are their marked tendency to undergo speedy dissolution
in shed blood and their property of adhering to one
another and to foreign objects. These characteristics
explain the difficulties that have been experienced in at-
tempts to count accurately the number of platelets.

The early investigators used various preserving fluids
in their attempts to prevent the disappearance of the
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platelets from freshly drawn blood, and the counts were
made with the ordinary hematocytometer. The results
were regarded as so unsatisfactory by Halla1 that he con-
cluded from his study that it was impossible to deter-
mine the absolute number of blood platelets, and that
the relative number could be estimated best in fresh
preparations. Only a few years ago T\l=u"\rck2 employed
the same procedure, evidently because he regarded even
the newer methods of counting the platelets as quite
untrustworthy. The investigations of Eberth and
Schimmelbusch3 on the relation of the platelets to throm-
bosis strongly impressed them with the opinion that
there were more platelets in the circulating blood than
the counts indicated.

DESCRIPTION OF METHODS.

Havem,4 with his students, used a variety of diluting
and preserving solutions in his enumeration of blood
platelets. One that he highly recommended was the
amniotic fluid of the cow, to which tincture of iodin had
been added. This was prepared according to a method
devised by Max Schultze.5 The dilution of the blood
was made in the graduated capillary pipette, and the
counting chamber was employed. Hayem6 states that
the average number of platelets in the blood of man is
250,000 per c.mm. Tables published by his pupil, Cadet,'
showed that of 108 healthy individuals only two had a

plate count below 200,000, and only four above 300,000.
The highest count was 310,000.
Afanassiew8 found that a weak peptone solution had

advantages over the fluids previously employed. It pre-
served the erythrocytes as well as the platelets, and
staining of the platelets was rendered possible by the
addition of an anilin dye. The fluid was prepared by
mixing 0.6 per cent, of dried peptone with a 0.6 per
cent, solution of sodium chlorid; 1 to 10,000 or even 1
to 20,000 of methyl violet was added. The fluid was
boiled and filtered; then preserved in sterile flasks. For
the enumeration of the platelets the ordinary blood-
counting apparatus was used. Afanassiew found that
the number of platelets in healthy adult men varied
usually from 200,000 to 300,000 per c.mm. In fourteen
counts of his own blood using various preserving fluids,
most commonly Pacini's fluid and osmic acid, the aver-

age number of plates was 231,000, the average number
of erythrocytes was 5,278,000. In eight determinations
made with the aid of peptone solution the average was

250,000 per c.mm. Tables published by his pupil, Cadet,7
Pusari0 used the mélangeur. He gave the number of

plates as varying from 180,000 to 250,00 per c.mm.
Muir10 likewise used the graduated pipette. He pointed
out that the blood should be quickly drawn into the tube,
and the dilution made rapidly. He found 200,000 to
250,000 per c.cm. in normal individuals.
Kemp and Laker found independently that the use

of the graduated pipette (mélangeur potain) introduces
an error, because many of the platelets adhere to the wall
of the pipette, and hence the counts are too
low. Laker found that counts of the same blood

1. Halla: Zeit. f\l=u"\rHeilkunde, 1883, vol. iv, p. 331.
2. T\l=u"\rck:Klinische Untersuchungen \l=u"\ber das Verhalten des

Blutes bei acuten Infectionskrankheiten. Wien, 1898, p. 6.
3. Eberth and Schimmelbusch: Die Thrombose nach Versuchen

und Leichen befunden, Stuttgart, 1888.
4. Hayem: Du sang, Paris, 1889, p. 14.
5. Schultze: Virchow's Archiv., 1864, vol. xxx, p. 260.
6. Hayem: Du sang, Paris, 1889, p. 374.
7. Cadet: Th\l=e`\sede Paris, 1881, cited by Hayem.
8. Afanassiew: Deutsches Archiv f\l=u"\r klin. Med., 1884, vol.

xxxv, p. 217.
9. Fusari: Arch. per le Scienze med., x, p. 231. Cited byBrodie and Russell.
10. Muir: Journal of Anatomy and Physiology, 1891, xxv, p. 259.

varied greatly. Both Laker and Kemp, and later Brodie
and Eussell, Determann and myself avoided the use of
the pipette, and employed indirect methods for counting
the platelets. The ratio of platelets to erythrocytes is
determined in a drop of diluted blood, and then the
number of erythrocytes being known, the number of
plates can be easily calculated. Laker11 ascertained the
number of erythrocytes in the ordinary way; then he
mixed a small drop of blood as quickly as possible with
a large drop of fixing fluid. The mixture was made
homogeneous by stirring and a portion of it was placed
in the Thoma-Zeiss counting chamber and the number
of erythrocytes and platelets within the same ruled areas
in different parts of the chamber was determined. Kemp,
without knowledge of the work of Laker, devised the
«ame year a similar method. Van Emden,12 employing
Laker's method and using as a preserving fluid, 1 per
cent, osmic acid, obtained in health counts of 200,000
and 300,000 platelets per c.mm.

Pizzini13 used 1 per cent, osmic acid colored with
methyl violet, and placed a drop of the fluid on the
finger tip and pricked the skin through the drop. A
portion of the diluted blood was at once placed in a
Thoma-Zeiss counting chamber and the ratio of plate-
lets to erythrocytes determined. It differs from van
Emden's method chiefly in the fact that no attempt is
made by stirring to distribute the platelets equally
through all parts of the diluting fluid.

Prus14 used the following modification of Flemming's
solution :

Sol. acidi osmici, 1 percent.19
Sol. acidi chromic! O, 1 per cent.19
Acid, aceticl glacial. I

The ordinary hematocytometer was employed. The
erythrocytes were completely dissolved so that the plates
were not obscured in the counting chamber by their
presence, as was the case with other fixtures, unless the
blood was greatly diluted. Larger quantities of blood
could thus be examined, and this would lead to greater
accuracy. In health he found as an average 500,000
platelets per c.mm.
Van Emden12 used Prus's fluid. Before being used

the pipette was cooled in a freezing mixture, as Hayem
had shown that 0° C the platelets underwent less rapid
destruction. He compared the method with that of
Laker and found that the results agreed. Platelet counts
of the blood of normal individuals yielded an average
of 245,000 per c.mm.; the lowest was 208,000 and the
highest 269,000.

Eabl15 devised a method of counting the platelets in
dried preparations. It involved the use of a complicated
stain and the necessity of counting all the plates on the
two cover-slips between which the drop of blood was

spread.
Brodie and Eussell used solutions of glycerin of

various strength, colored and dahlia. Excellent re-

sults were obtained with a solution composed of equal
parts of glycerin, saturated with dahlia, and 2 per cent,
sodium chlorid. In solutions containing a high per
cent, of glycerin the platelets are freely movable. Un-
fortunately, glycerin dissolves out the hemoglobin
from the erythrocytes. They found, however, that an

enumeration can be made before the fluid renders the
11. Laker: Sitzungsbericht der Akad. der Wissenschaft. Wien,

vol. xciii. Cited by van Emden.
12. van Emden: Fortschritte der Medicin, 1898, vol. xvi, p. 240.
13. Pizzini: Riforma medica, 1894, ii, Nos. 32 and 33. Cited

by van Emden.
14. Prus: Medycyna, 1886, Nos. 39 and 40. Abstracted in the

Cent. f. inner. Med., 1887, p. 469.
15. Rabl: Wiener klin. Wochenschrift, 1896, No. 46, p. 1061.
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erythrocytes invisible. They determined the ratio of
platelets to erythrocytes. In a properly prepared speci-
men the platelets moved freely across the field of the
microscope and were never clumped. A series of fields
taken at random were counted until three or four hun-
dred erythrocytes had been enumerated. The erythro-
cytes numbered on an average 5,400,000 per c.mm., and
the platelets 635,000 per c.mm. They fail to state
whether these figures are based on the examination of
one or many individuals.

Determann10 determined the ratio of platelets to ery-
throcytes in a counting chamber. He preferred as a pre-
serving and diluting fluid a 0.9 per cent, solution of
sodium chlorid, to which was added a drop (to 10 c.cm.)
of a concentrated aqueous well-filtered solution of methyl
violet. He tried a variety of other fluids, including
a mixture composed of 1 per cent, sodium chlorid and
ñ per cent, potassium bichromate, as recommended by
Wlassow,17 and also Hayem's, Pacini's and Midler's flu-
ids, 1 per cent, osmic acid. In a study of twenty-five
healthy individuals he found the ratio of platelets to
erythrocytes varied from 1-18 to 1-30. The average was
1-22. Assuming the number of erythrocytes to have
been 5,000,000 per c.mm., the average number of plate-
lets was 227,000.
Kemp and Calhoun18 used the indirect method of

enumerating the platelets. The number of erythrocytes
was estimated with the hematocrit, and the ratio of plate-
lets to erythrocytes determined in a Thoma-Zeiss count-
ing chamber. The preserving fluid was composed of
formaldehyd, 40 per cent, solution 1 part, sodium
chlorid 1 per cent, solution, 15 parts, with methyl green
enough to color. The average number of platelets per
c.mm. was found to be 862,000 for men and 833,000 for
women. These figures were based on fourteen different
counts of blood from eleven men and of six counts of
specimens from two women. In another series19 of de-
terminations the average number of platelets per c.mm.
taken from a mean of seventy-two observations on nine-
teen individuals was 778,000. The maximum was

961,500 and the minimum 730,000. In a later commun-
ication Kemp20 stated that the average of five counts on
five consecutive days on the same individual was 457,000
platelets per c.mm.

The most recent paper on the enumeration of plate-
lets is that by Helber.21 He used a 10 per cent, solu-
tion of sodium metaphosphate, which was first employed
as a preserving fluid for platelets by the writer.22 Helber
had a special counting chamber constructed which was
0.02 mm. deep. In other respects it resembled the ordi-
nary Thoma-Zeiss chamber of 0.1 mm. depth. A cover-

slip 0.10 mm. thick (No. 16 in Zeiss' Catalogue for
1902) was used. The system of Zeiss lenses usually
employed was objective E and compensation ocular 6.
The graduated pipette designed for a dilution of 1-31
was carefully cleaned with sulphuric acid, water, al-
cohol and ether. Blood was drawn to the mark 1,
then the mélangeur was quickly filled with 10 per
cent, sodium metaphosphate solution to the mark 31.
The number of platelets was determined in the blood of
twenty-four healthy men. The lowest count was 192,000,
the highest 264,000; the average was 228,000. Four

16. Determann: Deutsches Arch. f\l=u"\rklin. Med., 1898, vol. lxi,
p. 365.

17. Wlassow: Ziegler's Beitr\l=a"\ge,vol. xv, p. 543.
18. Kemp and Calhoun: Amer. Jour. of Phys., 1901, vol. v.
19. Kemp and Calhoun: Brit. Med. Jour., 1901, vol. ii, p. 1539.
20. Kemp: Amer. Jour. of Phys., 1902, vol. vi.
21. Helber: Deutsches Arch. f\l=u"\rklin. Med., 1904, vol. lxxxi.
22. Pratt: Arch. f. exp. Path. u. Pharm., 1903, vol. xliv, p. 299.

times the number was under 200,000, seven times be-
tween 200,000 and 220,000, eight times between 220,000
and 250,000, and five times above 250,000.

CRITICISM OF THE FOREGOING METHODS.
The results obtained vary considerably. Hayem gives

the average number of platelets as 250,000 per c.mm.;
Afanassiew, 200,000 to 300,000; Fusari, 180,000 to
250,000 ; Muir, 200,000 to 250,000 ; Brodie and Eussell,
035,300; Prus, 500,000; van Emden, 245,000; Deter-
mann, 227,000; Kemp and Calhoun, 778,000; Helber,
228,000.
There are four main sources of error :

(1) Fragments of erythrocytes {Arnold's bodies) have
been mistaken for blood plates. The platelets which
Hayem described as containing hemoglobin were prob-
ably of this nature. Van Emden maintained that if the
melanguer filled with amixture of blood and Prus's fluid
were shaken too vigorously artefacts of traumatic origin
are formed from the red blood corpuscles. Van Emden
thinks that Prus mistook these bodies for platelets and
attributes his high count to this error.

(2) The use of a graduated pipette. The tendency
of the platelets to adhere to glass has been overlooked or

disregarded by many in selecting a method of counting
platelets. The investigators who have taken account of
this are Brodie and Eussell, Laker, Determann, and
Kemp and Calhoun. The counts of those who used
the capillary pipette were always too low, as many plate-
lets adhered to the walls of the tube. This error, as I
have shown in my observations recorded later, may
amount to 50 per cent. Halla, as early as 1883, pointedout that if blood is drawn into a capillary pipette clumps
of platelets are formed. None of the methods can be
regarded as trustworthy which involved the use of the
pipette. Hence the platelet counts of Hayem, Cadet,
Afanassiew, Fusari, Muir, Prus, van Emden and Helber
can not be accepted.

(3) The use of the ordinary counting chamber. Halla1
recognized that in this chamber foreign bodies might
easily be mistaken for platelets. It should be remem-
bered that the depth of fluid on the Thoma-Zeiss mi-
crometer slide is 100 microns, which is about fifty times
the diameter of the platelet. The erythrocytes quickly
settle to the bottom of the drop, but the platelets tend to
float in the upper layers of the fluid, and it is difficult
not to miss some of them in the count. Helber has in-
dicated clearly the unreliability of platelet counts made
in the ordinary counting chamber. On account of the
distance of the cover-slip from the ruled lines on the
slides a high objective with its slight focal distance can
not be used. But in order to distinguish platelets from
the degeneration products of erythrocytes (Arnold's bod-
ies) a high power is needed. Professor Krehl and I
attempted to overcome these difficulties by using a spe-
cially constructed Zeiss counting chamber of half the
regular depth (0.05 mm. instead of 0.1 mm.). Later,
Helber in Krehl's clinic solved the difficulties by em-

ploying a counting chamber 0.02 mm. deep, and replac-
ing the usual cover-slip by one only 0.1 mm. thick.

The investigators whose results may be questioned
owing to their employment of the ordinary counting
chamber are Laker, Pizzini, Determann, Kemp and
Calhoun, as well as Hayem, Afanassiew, Fusari, Muir,
Prus and van Emden, who, as I have shown, introduced
an additional error into their counts by employing the
graduated pipette.

(4) The lach of satisfactory preserving fluids was the
source of error in many of the methods. Brodie and
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Eussell tested the solutions used by earlier investiga-
tors, and discarded all of them. None was found in
which the platelets did not stick to one another or to the
erythrocytes or to the leucocytes or to the glass. The
solutions tested included Hayem's fluid, Pacini's fluid,
Afanassiew's fluid, and formic aldehyd of different
strengths. Some fixed the platelets well, but could not
be used, as the platelets did not remain freely movable
in them. This study of Brodie and Eussell would lead
to the rejection of the methods of Hayem, Afanassiew,
Muir, Determann, Kemp and Calhoun.

THE WRITER'S METHOD OF COUNTING PLATELETS.

Deetjen,23 in 1901, found that the ager containing
sodium metaphosphate had the property of preserving
blood platelets when a film of blood was spread on it.
At Deetjen's suggestion, Professor Krehl and I tested a
weak solution of sodium metaphosphate as a preserving
fluid. We found that the platelets speedily disappeared.
In a 10 per cent, water solution of sodium metaphos-
phate, however, both platelets and erythrocytes were well
preserved. For the past two years I have employed the
following solution which gives equally good results:

Sodium metaphosphate (Merck). 2 grams.
Sodium chlorid .0.9grams.
Distilled water .100 c.cm.

This solution keeps indefinitely unless molds or bac-
teria develop.

The number of erythrocytes is determined with the
Thoma-Zeiss apparatus, and the ratio of platelets to
erythrocytes in fresh preparations of the blood. The
slides and cover-slips must be perfectly clean. Imme-
diately before use it is well to test the cleanness of the
glass by placing a drop of water on it; if the drop can
not be spread out in a uniform thin layer the slide or

cover-slip should be rejected.
Glassware is placed first in sulphuric acid, saturated

with potassium bichromate, then washed in water and
alcohol and placed in jars containing 95 per cent, alco-
hol, where they are kept until needed. They are then
removed from the alcohol and wiped dry on a clean
towel. I have found this procedure more reliable than
the one I formerly advocated of heating the cleaned
glass to 200 C. and storing in Petri dishes.
A few c.cm. of the sodium metaphosphate solution are

poured into a watch-glass. The ear is cleaned with
soap and water, alcohol and ether, and then stabbed deep
enough to permit drops of blood to flow freely. A ster-
ilized platinum loop, similar to those used in bactério-
logie work, with a diameter of about 3 mm., should be
filled with the preserving fluid, and the center of the
loop is brought in contact with a fresh drop of blood on
the ear. There should be three or more parts of fluid to
one of blood. If desired, further dilution may be made on
the slide. A portion of the mixture should without de-
lay be covered with a cover-slip. The spread of blood
should be so thin that the erythrocytes are well sepa-
rated. It is not necessary to mix the blood and fluid inti-
mately by long stirring, as without it the platelets and
erythrocytes will be found evenly distributed in good
specimens, and the platelets will not be clumped. Two
preparations should always be made, and if the ratio
of platelets to erythrocytes varies markedly in the two,
then new specimens should be prepared. An oil im-
mersion lens should be used in counting and a Leitz 3
ocular or its equivalent. A square diaphragm in the
ocular facilitates counting. This can readily be made
from thick paper or a card. It forms a simple substi-

23. Deetjen: Virchow's Archiv, 1901, clxiv, p. 239.

tute for Ehrlich's ocular. The platelets and erythro-
cytes are counted in fields taken at random in different
parts of the specimen, until 250 to 500 erythrocytes in
each of the two preparations have been seen.

COMPARATIVE COUNTS BY DIFFERENT METHODS.

It was thought desirable to test the various proce-
dures by counting the platelets in the blood of the same
individual by different methods.
Test 1.—March 7. Healthy man, aged 25. Erythrocytes,

5,552,000. Platelet count by Helber's method, using the origi-
nal Helber-Zeiss apparatus, 330,000. This platelet count was

kindly made for me by Dr. Cadwalder of the Pennsylvania
Hospital.
Platelet Count.—By my method, 550,000. Dr. Cadwalder

had previously made several counts, by Helber's method, of
blood from this same individual and never obtained a higher
figure than 350,000.
Additional tests have shown conclusively that even the mo-

mentary contact of the blood with the walls of the glass
pipette in the method used by Helber destroys many platelets.
Test 2.—A leucocyte counter was cleaned and filled as Hel-

ber directs, then a drop was expressed on a slide and the ratio
of platelets to erythrocytes determined.
Platelet Count.—By my method, 1,443,000; after the blood

had been drawn into a pipette according to the method of
Helber, 501,000. In both counts 10 per cent, sodium metaphos-
phate was the preserving fluid used.
Test 3.—June 7. Healthy man, aged 46. Erythrocytes,

5,480,000.
Platelet Counts.—Brodie-Bussell method, 288,000; Kemp-

Calhoun, 304,000; Determann, 498,000; my method, 668,000.
Determann specimen after standing one hour, 171,000 per

cm.; my specimen after five hours, 637,000 per cm.
Test 4.—June 8. Woman, aged 32. Posthemorrhage ane-

mia. Erythrocytes, 3,768,000.
Platelet Counts.—Determann, 410,000; Kemp-Calhoun, 488,-

000; von Emden, 508,000; my method, 1,142,000.
Test 5.—June 23. Erythrocytes, 4,304,000.
Platelet Counts.—My method, 1,196,000 per c.mm.; 1 per

cent, osmic acid substituted for sodium metaphosphate solu-
tion, 130,000 per c.mm. The same proportions of blood and
preserving fluids used in both determinations, the dilution
being about 1 to 4.

PLATELET COUNTS IN NORMAL INDIVIDUALS BY MY
METHOD.
Platelets. Erythrocytes. Leucocytes.

Sex and age. per c.mm. per c.mm. per c.mm.
1. M., 26. 556,000 5,008,000 -

2. M., 25. 555,000 5,552,000
-3. M., 27. 326,000 4,560,000 -

4. M., 32. 280,000 5,040,000 -

5. M., 29. 226,000 5,660,000 -

6. F., 27. 344,000 5,848,000 -

7. M., 41. 482,000 5,800,000 2,400
8. M., 43. 422,000 5,904,000 5,600
9. M., 20. 449,000 5,840,000 2,200

10. M., 46. 564,000 6,200,000 4,000
11. F., 26. 725,000 4,712,000 6,800
12. M., 27. 328,000 5,904,000 4,400
13. F., 27. 416,000 4,576,000 _

14. M., 32. 478,000 5,018,000 5,800
15. F., 29. 505,000 5,184,000 4,200
16. M.. 2ft. 472,000 5,144,000 -

17. M., 28. 572,000 5,552,000 6,000
18. M., 32. 589,000 6,424,000 6,400
19. M., 34. 436,000 5,232.000 6,400
20. F.. 29. 575,000 5,008.200 4,600
21. M., 23. 426,000 5,112,000 -
22. M., 23. 572,000 5,032,000 5,200
23. F., 22. 388,000 4,656,000 9,400
24. M., 15. 658,000 5,464.000 6,400
25. M., 22. 377,000 4,520,000 _

The maximum count In this series was 725,000 per c.mm. ; the
minimum 226,000, and the average 469,000.

DISCUSSION.
Db. George T. Kemp, Champaign, 111., said that, in addi-

tion to the paper under discussion, he had had the pleasure of
listening to a paper by Dr. Pratt, read before the Johns Hop-
kins Medical Society, on the subject of the enumeration of
blood platelets in different forms of anemia, and that he re-

garded such work as of great value. He looked forward to
seeing important discoveries made in the near future by the
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study of blood platelets in disease—discoveries which would be
of decided use in diagnosis and prognosis. The importance of
hitting on a reliable method for enumerating the platelets
is obvious. Dr. Kemp called attention to two criticisms which
Dr. Pratt had made of the Kemp and Calhoun method, and
said that neither of them would apply. The first was that
formaldehyd could not be used as a fixative. This was based,
as Dr. Pratt stated, on a quotation from Brodie and Russell.
Dr. Kemp said that he was familiar with Brodie and Russell's
work, and, as he recalled it, they did not have sodium chlorid
in the aldehyd fluid they tried. The Kemp and Calhoun for-
mula calls for this, and it is essential.
If the proper percentages of salt and aldehyd are present,

and if the blood is taken into a drop of the fluid placed over
the puncture to receive it the instant it emerges, the platelets
do not clump and the reds do not lose their hemoglobin. An-
other precaution is to take a small drop of blood into a large
drop of the fluid and to mix them instantly. A gentle stir or

two is sufficient.
Regarding the second criticism—namely, that the Thoma-

Zeiss counting-chamber could not be used because the platelets
floated at the top and, therefore, could not be brought into
focus with the red corpuscles and the lines—Dr. Kemp said
that, while this might apply with fluids used by Dr. Pratt
and by Helber, as stated by these observers, it did not apply
when the Kemp and Calhoun fluid was used. He had not used
the Pratt nor the Helber fluid, but the specific gravity of the
Kemp and Calhoun fluid was such as to allow the platelets to
settle to the bottom readily so that the platelets, the red cor-

puscles and the lines are easily in focus at the same time. In
the Kemp and Calhoun experiments a thin cover-glass was

always used. Arnold-bodies are not formed in the fluid em-

ployed, and, as a rule, a one-sixth objective enabled an experi-
enced observer to decide whether a given body was a platelet.
It sometimes happened, however, that it was desirable to use a

higher power, and for that reason Dr. Kemp said he regarded
the Helber chamber as a great improvement over the ordinary
form. He stated, further, that several different kinds of ruled
eye-pieces had been used, and the counting-chamber dispensed
with altogether. The results were not different from those ob-
tained with the Thoma-Zeiss instrument. In conclusion, Dr.
Kemp said that some of the platelet-counts given by Dr. Pratt,
running over a million to the cubic millimeter, were larger
than he had ever seen, except at high altitudes. He did not
wish to offer any unfavorable criticism of the Pratt method,
however, because he had not yet tried it.

VARIATIONS IN THE RATIO OF DIAMETERS
OF THE NORMAL CHEST AT DIFFERENT

AGES.
THE FORM OF THE PHTHISICAL CHEST.

W. A. BESSESEN, A.M., M.D.
CHICAGO.

INTRODUCTION.
It is proposed to give in concise form records on which

may be based deductions of the changes in proportions
of the chest, in its development from the fetal state to
the adult form. Information will be offered to empha-
size the special periods where development is particu-
larly marked, as this study has been but slightly touched
on. A general knowledge of the changes in the human
chest is given in most of our standard anatomic works
without, however, a grouped record on which the state-
ments are based; and the material collected in late years
by clinicians and physical examiners, can be very profit-ably supplemented by using a practical method of sum-
marizing the observations. The study of the human
chest is always one of much interest to the medical prac-

Read in the Section on Pathology and Physiology of the
American Medical Association, at the Fifty-sixth Annual Session,July, 1905.

titioner for the valuable deductions that may be ob-
tained. The skill with which the diagnostician of the
present day utilizes the chest conditions in their various
aspects has reached a high degree of perfection.
The statistics here presented include measurements on

502 subjects to illustrate the normal chest. To these
are added 54 tubercular cases, which were studied in
order to aid in substantiating Woods Hutehinson's1 con-
clusions of the form of the chest in phthisis and its sig-
nificance, as he emphasized the importance of the sub-
ject and wishes to see more extended measurements
made. Besides, data are given which were taken from
dogs, rabbits and guinea-pigs, numbering 46 animals.
These data illustrate the typical quadrupedal chest suf-
ficiently for comparison with the human chest. And,
finally, there is an additional group of measurements
from 16 monkeys. Though the observations are not
very extensive, still they are sufficient to furnish a basis
for proper deductions with a fair degree of accuracy.

METHODS.
In all the chest measurements I used steel calipers

which registered in centimeters and millimeters. By
familiarity with the instrument, the touch is schooled to
give every measurement a like degree of pressure in ap-
plying the tips. By practice in palpating the chest, and
sighting the planes, the diameters are evenly placed and
regularity is secured in the system of data. Fuller data
were taken on the adolescent and adult chests than on
the fetus, infant and child.
The following is descriptive of the diameters of the

chest and the three planes selected for the placing of all
diameters except the first :

1. The length of the chest is measured from the mid-
dle of the clavicle to the junction of the tenth rib with
its costal cartilage, using the left side exclusively. The
length of the chest was taken on both the right and left
sides in 54 adults, to determine what disparity there
might be between the two. The right-handed man in
practically every ease gave a slightly longer right side,
due apparently to the somewhat more elevated shoulder
mass on that side, increasing the inclination of the right
clavicle over that of the left.
Bony landmarks were chosen for this diameter, be-

cause of greater accuracy than the use of an imaginary
line, passing down the chest from the clavicle to the mar-

gin of the ribs and just one inch outside the nipple.
The position of the nipple is variable, always fallible
for locating a diameter of the female chest; and even
on the male the nipple may be above or below the fourth
rib, over which it is generally considered to lie; and it
may be' more or less than an inch to the inner side
of a line, drawn from the middle of the clavicle to the
junction of the tenth rib with its costal cartilage.

The three planes, placed at different levels of the
thorax, are sighted perpendicular to the long axis of the
body. They are not quite parallel with each other, as
can be readily conceived when the normal curvature of
the trunk is considered.

2. The dorso-ventral diameter in the upper plane
(clavicular) passes through the upper part of the manu-
brium at the interclavicular noteh.

3 and 4. The dorso-ventral and the transverse diam-
eters in the mid-plane (nipple) pass just below the
junction of the fourth rib with its costal cartilage.

1. Hutchinson, Woods: Some Deformities of the Chest In the
Light of Its Ancestry and Growth, The Journal A. M. A.,
vol. xxix, Sept. 11, 1897, p. 512. Also: Is the Consumptive Chest
Flat? The Journal A. M. A., vol. xl, May 2, 1903, p. 1196.
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